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Abstract 
The current study aimed at comparing the effect of traditional teaching (lecturing) and computer-aided instruction (CAI) on 
students’ creativity in math classes. A quasi-experimental design with control and experimental groups and pre- and post-test was 
utilized. Fifty seven students were selected according to simple random sampling from junior high schools in Tehran. Research 
instrument was the Persian version of Torrance Creativity Test (form B). A personal information questionnaire was also used to 
make a profile of participants’ demographic. Results showed that CAI was significantly more effective on creativity, elaboration, 
and originality of students than traditional teaching of math.  
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1. Introduction 
Creativity is considered as one of the exceptional characteristics of human beings and has been the subject of 
many studies in different fields of education. It is believed that the greatest invention of the 19th century was 
inventing techniques of creativity [1]. The result of studies on creativity has led to the development of creativity 
strategies such as brain storming and problem solving whose common goal is to provide suitable environment for 
increasing people’s creation ability to generate ideas.  
In the era of technology, modern educational centres are different from traditional schools that were made on the 
basis of face to face relationship between students and teachers. Schools are now supported by computer-aided 
instructional environments. As modern society needs members who are creative, investigating the function of 
educational centres that integrate computers into their curriculum seems inevitably necessary. This study thus tries 
to shed light on students’ creativity in mathematics classes by comparing them in two learning instructions, the 
traditional teaching and computer-aided instruction (CAI).    
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1.1. Creativity 
There is no one agreed-upon definition for creativity. Oxford Dictionary [2] defines creativity as “thinking about 
problems in new ways or thinking of new ideas”. According to Webster Dictionary [3] “Creativity is the ability to 
think up and design new inventions, produce works of art, solve problems in new ways, or develop an idea based on 
an original, novel, or unconventional approach”.  
Research findings have shown that creativity is an inborn talent and is inherent in every human being. Maslow     
[4] believes that creativity is a part of intelligence and “all people are creative” in a sense that it exists in all humans 
and like other abilities needs to be improved. According to Amabil[5] the sources of creativity are: knowledge, 
creative thinking, and motivation. The knowledge provides required information for creative plans, creative thinking 
helps people handle problems and social relationship, and motivation is the key to creative production and is the 
most important internal feeling and desire to achieve goals [6]. 
According to Sternberg &Lubart’s theory (cited in Adamz [6]), creativity requires the combination of six factors 
including sufficient knowledge in the field of interest and research, social support, and facilitating and encouraging 
environment. Gogne [7] considers creation as a kind of problem solving that takes shape on the basis of background 
knowledge. In a similar way, Woolflek [8] asserts that the ability to be creative such as solving a problem is 
dependent on individual’s knowledge and information related to the field in which the person is creating [9]. 
Guilford[9] considers creativity as divergent thinking in solving problems, that is, the type of thinking that moves in 
various directions. He considers the divergent thinking composed of several elements such as fluency, that is, 
generating several thoughts at the same time; flexibility, that is, producing different and unconventional ideas and 
solutions for one problem; originality,  that is, using new and unique solutions; and elaboration, that is, creation of 
details and determination of interpretations and users . Seif [10] has listed the factors that have been suggested by 
educationists to improve creativity such as letting students experience without limiting them to specific situations, 
providing them with opportunities for self improvement and discovery learning, respecting learners’ individual 
differences, and providing them with models of creative behavioural patterns.  
1.2. Computers and creativity  
With the widespread integration of computer in education, many researchers investigated its effect and 
application in academic centres on key end-users. Proctor [11] believes that creative thinking and problem solving 
with the help of computer started in late 70s and its theoretical basis was on Maslow’s, Rogers’s, and Kelly’s 
propositions.  The development of different types of educational software that work on the basis of complex 
cognitive modes of thinking rather than just repetition is the result of these kinds of studies [12].    
In line with this, there has been a surge of interest in the literature to investigate the influence of CAI on students’ 
creativity, attitudes to subject matters, and increasing the outcome of learning [13], [14], [15], [16], [18], [19].   
Yasha et al. [12], for instance, have reviewed many studies with regard to the influence of CAI on mathematics 
and found that CAI can improve teaching mathematics. Jeffries [20] reviewed studies done in this regard and came 
into conclusion that CAI has at least the same effect that traditional teaching can have on all students’ learning in 
different grades and many different school subjects, CAI can be more helpful for weaker students, it can create 
positive attitudes in students towards school subjects, and it decreases the time and duration of learning in 
comparison to traditional teaching.   
Educationists believe that computer can create opportunities for students to improve their creativity [21]. 
Kozielska [15] for instance has proposed that the level of creativity of students could be improved if didactic 
computer programs were applied along with other known methods and resources of education. Dodge [22] believes 
that the usefulness and application of computers in developing creativity is related to in the following features: 
xFlexibility: with ability to change points of view and redefinition of the problem more widely and 
decreasing abstract ideas   
xFluency: to be able to generate many different ideas knowing that just a few of them are valuable  
xElaboration: the ability to synthesize separate elements to make new combinations 
xAssessing: the ability to test ideas, and elimination of those which are useless  
2. Method 
The research method was quasi experimental with control and experimental groups, as well as pre- and post-tests.  
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2.1. Participants 
The sample was selected according to convenient sampling and included 55 girls studying in grade one in one 
junior school in Tehran. The convenient sampling was used according to availability of computers to implement 
CAI in participants’ school.  
2.2. Instruments 
Research instrument was Torrance Creativity Test (form B). The reliability of the instrument has been estimated 
to be 80% and 90%. The Persian version has been psychometrically validated through test retest technique and its 
reliability has been reported to be 80% [23].A personal information questionnaire was also used to make a profile of 
participants’ demographic. 
2.3. Procedure 
Fifty seven female students at grade one of junior high school participated in the study. They were divided into 
two groups. One group (control group, n=28) took their instruction in math by traditional teaching (just lecturing) 
and the other group (experimental group, n=29) received instruction through computers. Their creativity was 
compared by using Torrance Creativity Test (form B) as pre-test and post-test before and after the treatment.   
3. Results 
In order to analyze the data, descriptive and inferential statistics were used (table 1). To compare experimental 
and control groups’ post-test results after the treatment, independent t-tests were used. To compare each group’s pre- 
and post-test results, matched t-tests were used.  
Table 1. The results of t-tests 
Mean Std. DeviationDimens
ion
Group
Pre-
test 
Pos-
test 
Pre-
test 
Pos-
test 
t d.f. signific
ance
Experime
ntal
117.
48
153.
69
7.79 10.1 5.59
8
28 0.000Creativ
ity
Control 118.
18
119.
32
5.28 7.23 0.19
6
27 0.866
Experime
ntal
64.1 81.4
8
4.83 6.31 4.65 28 0.000Elabor
ation
Control 64.4
3
65.5
4
3.55 4.38 0.31
7
27 0.754
Experime
ntal
21.1 35.4
8
1.99
7
2.999 6.68
5
28 0.000Origina
lity
Control 21.1
1
22.0
4
1.62 2.28 0.51
7
27 0.61
Experime
ntal
18.3 20.5
5
1.29 1.48 2.00
1
28 0.55Fluenc
y
Control 18.0
0
17.8
6
0.94 1.295 0.10
8
27 0.915
Experime
ntal
14.2
4
16.1
7
0.82
6
0.821 2.58
9
28 0.015Flexibil
ity
Control 14.6
4
13.8
9
0.69
6
0.87 0.90
8
27 0.372
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As table 1 illustrates with t =2.749 and p<0.5, the research hypothesis is confirmed, meaning that there is a 
significant difference between CAI and traditional teaching on students’ creativity in experimental and control 
groups. 
Furthermore, as table 1 illustrates, for two sub-scales of creativity, that is, originality and elaboration, the mean 
differences between control and experimental groups are significant (t=6.68, p<0.5 and t=4.65, p<0.5 respectively). 
However, the differences were not found to be significant in terms of other two sub-scales, that is, fluency and 
flexibility.   
4. Discussions 
The aim of this study was comparing the impact of CAI and traditional methods of teaching on students’ 
creativity in a math class. The findings support what other studies have found in terms of positive influence of CAI 
on students’ creativity [12], [14], [18], [21]. The fact that computers can impact students’ development of creativity 
can be related to the unique capability of computers to create highly interactive learning environments, to provide a 
variety of learning activities, to offer independence to users in the process of learning, to improve learners’ self 
confidence as a result of security in learning, and to encourage learners and motivate them to learn in a better way 
with technology-based tools. If the courseware is developed on the basis of psychological standards of creativity 
such as interactive learning and include learning styles and strategies in their content, they can absolutely make 
appropriate environments for the development of creativity.     
This can be helpful particularly in math classes where teachers are worried about class time and ways of teaching 
math concepts to maximize students’ understanding. Computers have the ability to teach concepts in various modes 
and forms, portraying abstract ideas [12], and making math classes interesting and motivating. Consequently, 
students’ positive attitudes and knowledge are increased which in turn can affect the development of their creativity 
[24]; [25], [26].   
The findings also revealed that CAI impacted originality and elaboration of students. This is also in agreement 
with other studies on originality [27], [29]. However, no study was found in the literature on elaboration to compare 
the results of this study with.  
In sum, what is important to consider in integrating computers into instruction is the teaching material and 
instructional approach. This is the most important factor that impacts the quality of learning not the type of 
technological tools teachers use [29].  
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